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(57) ABSTRACT

An embodiment of the disclosed technology provides a driv-
ing device for a thin film transistor liquid crystal display
(TFT-LCD) and a method for manufacturing the same. The
driving device comprises at least one first TFT and at least one
second TFT formed a base substrate, wherein load of the first
TFT is larger than load of the second TFT, the first TFT is of
a top-gate configuration, and the second TFT is of a bottom-
gate configuration.
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TFT-LCD, DRIVING DEVICE AND
MANUFACTURING METHOD THEREOF

BACKGROUND

Embodiments of the disclosed technology are related to a
thin film transistor liquid crystal display (TFT-LCD), a driv-
ing device and a manufacturing method thereof.

The driving devices in a TFT-LCD are mainly imple-
mented with silicon integrated circuits (ICs). In these years,
with the advance of TFT technologies, a solution which inte-
grates TFTs on an array substrate to form driving devices is
introduced. For example, amorphous silicon TFTs can be
used to form gate line drivers, data line drivers, and the like on
an array substrate.

When driving devices are formed with amorphous silicon
TFTs, some TFTs which have relatively more driving capa-
bility are needed. For having more driving capability, these
TFTs usually have bigger width-to-length (W/L) ratios of
their channels; thus these amorphous silicon TFTs typically
have bigger sizes and occupy more areas on the array sub-
strate, which limits the miniaturization possibility of the TFT-
LCD comprising the array substrate.

SUMMARY

An embodiment of the disclosed technology provides a
driving device for a thin film transistor liquid crystal display
(TFT-LCD), comprising: atleast one first TFT and at least one
second TFT formed a base substrate, wherein load of the first
TFT is larger than load of the second TFT, the first TFT is of
a top-gate configuration, and the second TFT is of a bottom-
gate configuration.

Another embodiment of the disclosed technology provides
a thin film transistor liquid crystal display (TFT-LCD), com-
prising: a backlight and the above-described a driving device,
wherein the amorphous silicon layer of the first TFT of the
driving device is illuminated by the backlight.

Further another embodiment of the disclosed technology
provides a method for manufacturing a driving device for a
thin film transistor liquid crystal display (TFT-LCD) com-
prising: Step 11, with a first patterning process, forming a
source electrode, a drain electrode and a first doped amor-
phous silicon layer of a first thin film transistor (TFT) on a
base substrate and a gate electrode of a second TFT; Step 12,
with a second patterning process, on the base substrate after
Step 11, forming an insulation thin film, removing the insu-
lation thin film over a channel region of the first TFT, and
keeping the insulation thin film over the gate electrode of the
second TFT, whereby forming a first insulation layer of the
second TFT; and Step 13, on the base substrate after Step 12,
forming an amorphous silicon layer, a gate electrode and a
second insulation layer of the first TFT, and forming an amor-
phous silicon layer, a second doped amorphous silicon layer,
a source electrode, a drain electrode and a channel of the
second TFT.

Further scope of applicability of the present invention will
become apparent from the detailed description given herein-
after. However, it should be understood that the detailed
description and specific examples, while indicating preferred
embodiments of the invention, are given by way of illustration
only, since various changes and modifications within the
spirit and scope of the invention will become apparent to
those skilled in the art from the following detailed descrip-
tion.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will become more fully understood
from the detailed description given hereinafter and the
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accompanying drawings which are given by way of illustra-
tion only, and thus are not limitative of the present invention
and wherein:

FIG. 1 shows a schematic structure view of a TFT-LCD
driving device according to a first embodiment of the dis-
closed technology.

FIG. 2 shows a schematic structure view of a TFT-LCD
driving device according to a second embodiment of the
disclosed technology.

FIG. 3 shows a schematic structure view of an example of
the first TFT of the TFT-LCD driving device according to the
embodiment of the disclosed technology.

FIG. 4 shows a schematic structure view of an example of
the second TFT of the TFT-LCD driving device according to
the embodiment of the disclosed technology.

FIG. 5a shows the cross-sectional view after a first pattern-
ing process in the first example of the method for manufac-
turing the first TFT as shown in FIG. 3; FIG. 55 shows the
cross-sectional view after the first patterning process in the
first example of the method for manufacturing the second
TFT as shown in FIG. 4.

FIG. 6a shows the cross-sectional view after a second
patterning process in the first example of the method for
manufacturing the first TFT as shown in FIG. 3; FIG. 65
shows the cross-sectional view after a second patterning pro-
cess in the first example of the method for manufacturing the
second TFT as shown in FIG. 4.

FIG. 7a shows the cross-sectional view after a third pat-
terning process in the first example of the method for manu-
facturing the first TFT as shown in FIG. 3; FIG. 75 shows the
cross-sectional view after a third patterning process in the first
example of the method for manufacturing the second TFT as
shown in FIG. 4.

FIG. 8 shows the cross-sectional view after a fourth pat-
terning process in the first example of the method for manu-
facturing the first TFT as shown in FIG. 3.

FIG. 9a shows the cross-sectional view for exposure in a
fifth patterning process in the first example of the method for
manufacturing the first TFT as shown in FIG. 3;

FIG. 95 shows the cross-sectional view for exposure in the
fifth patterning process in the first example of the method for
manufacturing the second TFT as shown in FIG. 4.

FIG. 10a shows the cross-sectional view after the first
etching in the fifth patterning process in the first example of
the method for manufacturing the first TFT as shown in FIG.
3; FIG. 105 shows the cross-sectional view after the first
etching in the fifth patterning process in the first example of
the method for manufacturing the second TFT as shown in
FIG. 4.

FIG. 11a shows the cross-sectional view after the ashing
process in the fifth patterning process in the first example of
the method for manufacturing the first TFT as shown in FIG.
3; FIG. 115 shows the cross-sectional view after the ashing
process in the fifth patterning process in the first example of
the method for manufacturing the second TFT as shown in
FIG. 4.

FIG. 124 shows the cross-sectional view after the fifth
patterning process in the first example of the method for
manufacturing the first TFT as shown in FIG. 3; FIG. 125
shows the cross-sectional view after the fifth patterning pro-
cess in the first example of the method for manufacturing the
second TFT as shown in FIG. 4.

FIG. 13a shows the cross-sectional view after a third pat-
terning process in the second example of the method for
manufacturing the first TFT as shown in FIG. 3; FIG. 135
shows the cross-sectional view after the third patterning pro-
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cess in the second example of the method for manufacturing
the second TFT as shown in FIG. 4.

FIG. 14a shows the cross-sectional view after the first
etching of the third patterning process in the second example
of the method for manufacturing the first TFT as shown in
FIG. 3; FIG. 145 shows the cross-sectional view after the first
etching of the third patterning process in the second example
of the method for manufacturing the second TFT as shown in
FIG. 4.

FIG. 15a shows the cross-sectional view after the third
patterning process in the second example of the method for
manufacturing the first TFT as shown in FIG. 3; FIG. 156
shows the cross-sectional view after the third patterning pro-
cess in the second example of the method for manufacturing
the second TFT as shown in FIG. 4.

FIG. 16a shows the cross-sectional view after a fourth
patterning process in the second example of the method for
manufacturing the first TFT as shown in FIG. 3; FIG. 165
shows the cross-sectional view after the fourth patterning
process in the second example of the method for manufactur-
ing the second TFT as shown in FIG. 4.

DETAILED DESCRIPTION

The disclosed technology now will be described more
clearly and fully hereinafter with reference to the accompa-
nying drawings, in which the embodiments of the disclosed
technology are shown. Apparently, only some embodiments
of the disclosed technology, but not all of embodiments, are
set forth here, and the disclosed technology may be embodied
in other forms. All of other embodiments made by those
skilled in the art based on embodiments disclosed herein
without mental work fall within the scope of the disclosed
technology.

FIG. 1 shows a schematic structure view of a TFT-LCD
driving device according to a first embodiment of the dis-
closed technology. This driving device comprises at least one
first thin film transistor (TFT) 101 and at least one second
TFT 102, which are both formed on an array substrate (not
shown); the first TFT 101 has a bigger load than the second
TFT 102. In an example, the first TFT 101 is implemented in
a top-gate configuration, and the second TFT 102 is imple-
mented in a bottom-gate configuration. A source or drain
electrode of the first TFT 101 can be used as the driving signal
output terminal of the TFT-LCD driving device. The other
electrode in the source and drain electrodes of the first TFT
101 than that used as the driving signal output terminal can be
connected with a control signal input terminal 104 such as a
clock signal input terminal. One of the source and drain
electrodes of the second TFT 102 is connected with the driv-
ing signal output terminal of the first TFT 101, and the other
one is connected with a ground terminal 105.

It should be understood that FIG. 1 shows only one
example about how to connect a first TFT 101 and a second
TFT 102, and the disclosed technology is not limited to this
example.

In the embodiments of the disclosed technology, “top-gate
configuration” means the structure in which the gate elec-
trode of a TFT is provided above the level of the source and
drain electrodes of the TFT; “bottom-gate configuration”
means the structure in which the gate electrode of a TFT is
provided below the level of the source and drain electrodes of
the TFT.

Ina driving device which is formed with amorphous silicon
TFTs, some TFT needs a bigger turning-on current, such as
the TFT connected with a clock signal input terminal; in order
to have a bigger turning-on current without increasing the
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channel W/L ratio, one or more of these TFTs can be imple-
mented in a top-gate configuration, thereby the amorphous
silicon layer (that is, the active layer) of the top-gate configu-
ration TFT can be illuminated by light from a backlight and
thus its turning-on current can be increased notably.

The working principle of the driving device according to
the embodiment of the disclosed technology will be
explained below in detail.

Ton (turning-on current) is an important parameter of a
TFT, and it refers to the current at the drain electrode of a TFT
under a certain gate voltage and a certain source-drain voltage
(i.e., the voltage applied across the source and drain elec-
trodes of the TFT).

In the driving device according to the embodiment of the
disclosed technology, the first TFT is in a top-gate configu-
ration. The backlight of a LCD is provided under or behind
the array substrate on which the driving device is provided,
thus the amorphous silicon layer of such first TFT can be
illuminated by the light emitted from the backlight, and this
light illumination can increase the Ion value of the first TFT,
thereby the first TFT can obtain an improved driving capabil-
ity.

In the driving device according to the embodiment of the
disclosed technology, the first TFT’s amorphous silicon layer
can be illuminated by the light emitted from a backlight, and
its lon value can be increased remarkably, thus it is unneces-
sary to increase the channel W/L ratio of the first TFT for
obtaining a certain big Ion value, which can reduce the size of
the driving device, compared with the TFT obtained accord-
ing to the conventional technology.

Examples of the driving device of the embodiment accord-
ing to the disclosed technology will be described in the fol-
lowing.

In a TFT-LCD, driving devices can be formed with TFTs.
For example, a gate line driver may comprise shift-register
units, and each shift-register unit may comprise four TFTs
and one capacitor.

FIG. 2 shows a schematic structure view of a TFT-LCD
driving device according to a second embodiment of the
disclosed technology. This driving device is a shift-register
unit in a gate line driver, and this shift-register unit comprises
four TFTs, i.e., TFT T1, TFT T2, TFT T3 and TFT T4.

The drain electrode and the gate electrode of TFT T1 are
both connected with a first signal input terminal (INPUT).
Because the driving device in FIG. 2 is a shift-register unit,
the first signal input terminal (INPUT) is connected with the
signal output terminal of the immediately preceding shift-
register unit.

The drain electrode of TFT T2 is connected with the source
electrode of TFT T1, and the gate electrode of TFT T2 is
connected with a reset signal input terminal (RESETIN),
which is in turn connected with the signal output terminal of
the immediately following shift-register unit, thus the reset
signal of the shift-register unit as shown in FIG. 2 is provided
as the output signal of the immediately following shift-regis-
ter unit. The source electrode of TFT T2 is connected with a
low level signal input terminal (VOFFIN), which is used to
input a low level signal.

The gate electrode of TFT T3 is connected with the source
electrode of TFT T1 and the drain electrode of TFT T2; in the
embodiment as shown in FIG. 2, the source electrode of TFT
T3 is used as the driving signal output terminal for outputting
a gate line driving signal.

The drain electrode of TFT T4 is connected with the source
electrode of TFT T3, and the gate electrode of TFT T4 is
connected with the reset signal input terminal (RESETIN),
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and the source electrode of TFT 14 is connected with the low
level signal input terminal (VOFFIN).

In FIG. 2, the two ends of the capacitor C1 are respectively
connected with the gate electrode and the source electrode of
TFT T3, and the source electrode of TFT T1 is connected with
one end of capacitor C1 as well.

In the shift-register unit in FIG. 2, the source electrode of
TFT T3 needs to output a gate line driving signal, thus it is
necessary for TFT T3 to have a stronger driving capability
than other TFTs; in this situation, TFT T3 can be regarded as
the first TFT in a top-gate configuration, meanwhile the other
TFTs can be regarded as the second TFTs in a bottom-gate
configuration.

When the TFT-LCD is in operation, the backlight is lighted
for providing the array substrate with light for display, and the
amorphous silicon layer of the TFT T3 is illuminated by the
backlight, thus TFT T3 can possess a stronger driving capa-
bility even although it has the same size as one TFT that is
obtained according to the conventional technology.

FIG. 3 shows a schematic structure view of an example of
the first TFT of the TFT-LCD driving device according to the
embodiment of the disclosed technology. This example of the
first TFT has a structure in which the source electrode 24 and
the drain electrode 25 are formed on a base substrate 1. A first
doped amorphous silicon layer 3a is formed on the source
electrode 2a and the drain electrode 25, and may be formed
only at the positions where the source electrode 2a and the
drain electrode 25 are provided. An amorphous silicon layer
5a is provided on the first doped amorphous silicon layer 3a
and in the region where the channel of the TFT is defined. A
second insulation layer 7a is provided on the amorphous
silicon layer 54, and the gate electrode 8a is provided on the
second insulation layer 7a.

The first TFT as shown in FIG. 3 may further comprise a
passivation layer 9a. This passivation layer 9a can be formed
to cover the entire first TFT (and possibly also other elements
on the array substrate) and functions to protect the first TFT.

FIG. 4 shows a schematic structure view of an example of
the second TFT of the TFT-LCD driving device according to
the embodiment of the disclosed technology. The example of
the second TFT has a structure in which a gate electrode 2c¢ is
formed on a base substrate 1 of the array substrate. A first
insulation layer 45 is formed on the gate electrode 2c.
Between the gate electrode 2¢ and the first insulation layer 45,
there is formed a first doped amorphous silicon layer 35. An
amorphous silicon layer 556 is formed on the first insulation
layer 4b. A second doped amorphous silicon layer 65 is
formed on the amorphous silicon layer 54. A source electrode
8b and a drain electrode 8¢ are formed on the second doped
amorphous silicon layer 65, and a channel of the second TFT
is defined between the source electrode 85 and the drain
electrode 8c.

As shown in FIG. 4, the second TFT may further comprise
a passivation layer 95. The passivation layer 96 may be
formed to cover the entire second TFT (and also possibly
other elements on the array substrate) and protect the second
TFT.

In the following, two examples of the method to manufac-
ture the first TFT and second TFT will be described in detail,
and in each example, the first TFT as shown in FIG. 3 and the
second TFT as shown in FIG. 4 can formed simultaneously. In
this disclosure, a patterning process used in the disclosed
technology may comprise photoresist applying, masking,
exposing and developing, etching with photoresist pattern,
and so on. A kind of positive photoresist is used as an example
for description purpose, that is, an unexposed portion is left
but an exposed portion is removed in development.
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First Example of Manufacturing Method

FIG. 5a shows the cross-sectional view after a first pattern-
ing process in the first example of the method for manufac-
turing the first TFT as shown in FIG. 3; FIG. 55 shows the
cross-sectional view after the first patterning process in the
first example of the method for manufacturing the second
TFT as shown in FIG. 4. First, with a sputtering or thermal
evaporation method, a layer of metal thin film is formed on a
base substrate 1 (for example, glass substrate or quartz sub-
strate), and then a layer of doped amorphous silicon thin film
is formed on the layer of metal thin film. The material of this
metal thin film layer may be a metal material such as Cr, W, Ti,
Ta, Mo, Al, Cu or any alloy thereof, and this metal thin film
layer may comprise sub-layers, that is, in a multiple-layer
structure. With a normal mask plate for exposure, this metal
thin film layer and the doped amorphous silicon thin film on
the metal thin film layer is etched in a first patterning process
to form the pattern comprising a source electrode 24, a drain
electrode 25, and a first doped amorphous silicon layer 3a on
both the electrodes 2a and 26 of the first TFT and a gate
electrode 2¢ and a first doped amorphous silicon layer 356 on
the gate electrode 2¢ of the second TFT on the base substrate
1.

In another example of the first patterning process, a grey
tone or half tone mask plate may be used to form the gate
electrode 2¢ of the second TFT without forming the first
doped amorphous silicon layer 36 on the gate electrode 2¢. In
particular, a photoresist layer is first applied (for example, by
coating) on the doped amorphous silicon thin film and then
exposed with a grey tone or half tone mask plate so as to
obtain a partially-exposed region corresponding to the gate
electrode 2¢ of the second TFT, an unexposed region corre-
sponding to the source electrode 2a, the drain electrode 26
and the first doped amorphous silicon layer 3a of the first TFT,
and a completely-exposed region corresponding to remaining
regions on the base substrate 1. The photoresist layer after
exposed is developed to form a photoresist pattern as an
etching mask. With a first etching, the metal thin film and the
doped amorphous silicon thin film in the completely-exposed
region is removed. Next, an ashing process is conducted to
remove the photoresist in the partially-exposed region and
reduce the thickness of the photoresist in the completely-
exposed region. Then, a second etching is conducted with the
thus obtained photoresist pattern to remove the doped amor-
phous silicon thin film in the partially-exposed region, thus
forming pattern comprising the source electrode 2a, the drain
electrode 26 and the first doped amorphous silicon layer 3a of
the first TFT and the gate electrode 2¢ of the second TFT.

FIG. 6a shows the cross-sectional view after a second
patterning process in the first example of the method for
manufacturing the first TFT as shown in FIG. 3; FIG. 65
shows the cross-sectional view after a second patterning pro-
cess in the first example of the method for manufacturing the
second TFT as shown in FIG. 4. On the base substrate 1
formed with the patterns shown in FIGS. 54 and 55, an insu-
lation thin film 4 is formed by deposition, and this insulation
thin film 4 may be SiNx or the like. With the second patterning
process by using a normal mask plate, the pattern for the first
insulation layer 45 of the second TFT is formed; and in the
first TFT, the portion of the insulation thin film 4 over the
channel region is etched away, and the first doped amorphous
silicon layer 3a on the source electrode 2a and the drain
electrode 254 is exposed. In the second TFT, the first insulation
layer 45 is formed on the gate electrode 2c¢.

FIG. 7a shows the cross-sectional view after a third pat-
terning process in the first example of the method for manu-
facturing the first TFT as shown in FIG. 3; FIG. 75 shows the
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cross-sectional view after a third patterning process in the first
example of the method for manufacturing the second TFT as
shown in FIG. 4. On the base substrate with the patterns
shown in FIGS. 64 and 65, an amorphous silicon thin film 5
and a doped amorphous silicon thin film 6 are deposited in
order; with the third patterning process by using a normal
mask plate, the doped amorphous silicon thin film 6 over the
channel region of the first TFT is removed by etching, and the
amorphous silicon layer 5a of the first TFT are formed, and
the amorphous silicon layer 56 and the second doped amor-
phous silicon layer 65 of the second TFT are formed.

FIG. 8 shows the cross-sectional view after a fourth pat-
terning process in the first example of the method for manu-
facturing the first TFT as shown in FIG. 3. The cross-sectional
view after the fourth patterning process in the first example of
the method for manufacturing the second TFT is the same as
that in FIG. 7b. On the base substrate 1 formed with the
patterns shown in FIGS. 7a and 75, an insulation thin film is
deposited, and this insulation thin film may be SiNx or the
like. With the fourth patterning process by using a normal
mask plate, the insulation thin film on the source electrode 2a
and the drain electrode 25 of the first TFT are left but the
insulation thin film in the remaining regions on the base
substrate is removed, forming the pattern of the second insu-
lation layer 7a of the first TFT.

On the base substrate after the fourth patterning process, a
layer of metal thin film is deposited; with a fifth patterning
process, the pattern of the gate electrode 8a of the first TFT is
formed; and at the same time, pattern including the source
electrode 86, the drain electrode 8¢ and the channel of the
second TFT is formed.

An example of the fifth patterning process may employ a
half tone or grey tone mask plate to form photoresist pattern
for etching. FIG. 9a shows the cross-sectional view for expo-
sure in a fifth patterning process in the first example of the
method for manufacturing the first TFT as shown in FIG. 3;
FIG. 95 shows the cross-sectional view for exposure in the
fifth patterning process in the first example of the method for
manufacturing the second TFT as shown in FIG. 4. In par-
ticular, on the base substrate after the fourth patterning pro-
cess, alayer of metal thin film 8 is deposited, and a photoresist
layer 10 is applied on the metal thin film 8; with a half tone or
grey tone mask plate, the photoresist layer is exposed. The
gate electrode 8a of the first TFT and the source electrode 85
and the drain electrode 8¢ of the second TFT correspond to an
unexposed region (NP), in which the unexposed photoresist is
retained after development, the channel region of the second
TFT correspond to a partially-exposed region (HP), in which
the partially-exposed photoresist are partially retained after
development and thinner than that in the unexposed region,
and the remaining regions on the base substrate corresponds
to a completely-exposed region (WP), in which the com-
pletely-exposed photoresist are completely removed after
development.

After development, by a first etching with the formed pat-
tern of photoresist 10, the metal thin film 8, the doped amor-
phous silicon thin film 6 and the amorphous silicon thin film
5 in the completely-exposed region are removed. FIG. 10a
shows the cross-sectional view after the first etching in the
fifth patterning process in the first example of the method for
manufacturing the first TFT as shown in FIG. 3; FIG. 106
shows the cross-sectional view after the first etching in the
fifth patterning process in the first example of the method for
manufacturing the second TFT as shown in FIG. 4. After the
first etching, the gate electrode 8a of the first TFT is formed.

With an ashing process, the photoresist in the partially-
exposed region (HP) is removed, and the photoresist in the
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unexposed region (NP) is reduced in thickness. FIG. 11a
shows the cross-sectional view after the ashing process in the
fifth patterning process in the first example of the method for
manufacturing the first TFT as shown in FIG. 3; FIG. 1156
shows the cross-sectional view after the ashing process in the
fifth patterning process in the first example of the method for
manufacturing the second TFT as shown in FIG. 4.

After the ashing process, a second etching is performed
with the remained pattern of photoresist 10, in which the
doped amorphous silicon thin film 6 in the channel region is
removed, and also the amorphous silicon thin film 5 is par-
tially removed in the thickness direction, forming the pattern
of the channel region of the second TFT, and further the
photoresist in the unexposed region (NP) is removed. FIG.
12a shows the cross-sectional view after the fifth patterning
process in the first example of the method for manufacturing
the first TET as shown in FIG. 3; FIG. 125 shows the cross-
sectional view after the fifth patterning process in the first
example of the method for manufacturing the second TFT as
shown in FIG. 4.

After the fifth patterning process, the pattern of the gate
electrode 8a and the amorphous silicon layer 5a of the first
TFT are formed, and as well the source electrode 85, the drain
electrode 8¢, the amorphous silicon layer 54, the second
doped amorphous silicon layer 65 and the channel of the
second TFT are formed.

On the base substrate after the fifth patterning process, a
layer of passivation thin film may be further deposited, form-
ing a passivation layer 9a of the first TFT and a passivation
layer 95 of the second TFT at the same time. The passivation
layer 9a and the passivation layer 95 cover the first TFT and
the second TFT and function to protect the first TFT and the
second TFT, respectively.

After forming the first TFT and the second TFT, via holes
may be further formed in the passivation layer 9a or 956 with
an additional patterning process, so that the first TFT and the
second TFT can be connected with other elements in corre-
sponding pixel regions of the array substrate.

Second Example of Manufacturing Method

The first two patterning processes of the second example
are the same as those conducted in the first example, thus the
description thereof are omitted here for simplicity.

FIG. 13a shows the cross-sectional view after a third pat-
terning process in the second example of the method for
manufacturing the first TFT as shown in FIG. 3; FIG. 135
shows the cross-sectional view after the third patterning pro-
cess in the second example of the method for manufacturing
the second TFT as shown in FIG. 4. After the base substrate
after the first two patterning processes, an amorphous silicon
thin film 5, a doped amorphous silicon thin film 6, and a metal
thin film 8 are formed on the base substrate in order, and a
layer of photoresist 10 is applied on the layer of the metal thin
film 8. In the exposure with a half tone or grey tone mask
plate, the source electrode and the drain electrode of the
second TFT corresponds to the unexposed region (NP); the
source electrode, the drain electrode and the channel region of
the first TFT and the channel region of the second TFT cor-
respond to the partially-exposed region (HP); and the remain-
ing regions correspond to the completely-exposed region
(WP).

After the first etching with the formed photoresist pattern,
the amorphous silicon thin film 5, the doped amorphous sili-
con thin film 6 and the metal thin film 8 that are in the
completely-exposed region are removed. FIG. 14a shows the
cross-sectional view after the first etching of the third pattern-
ing process in the second example of the method for manu-
facturing the first TFT as shown in FIG. 3; FIG. 145 shows the
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cross-sectional view after the first etching of the third pattern-
ing process in the second example of the method for manu-
facturing the second TFT as shown in FIG. 4.

The remained photoresist layer is subject to an aching
process, so that the photoresist 10 in the partially-exposed
region is removed, and the photoresist in the unexposed
region is reduced in thickness. Then, a second etching is
conducted on the base substrate with the remained pattern of
photoresist 10, the metal thin film and the amorphous silicon
thin film that are in the region corresponding to the gate
electrode of the first TFT are removed so as to form the
amorphous silicon layer 5a of the first TFT; the doped amor-
phous silicon thin film and a part of the amorphous silicon
thin film in thickness direction that are in the channel region
of'the second TFT are removed so as to form the amorphous
silicon layer 54, the second doped amorphous silicon layer
6b, the source electrode 85, the drain electrode 8¢ and channel
of the second TFT. FIG. 154 shows the cross-sectional view
after the third patterning process in the second example of the
method for manufacturing the first TFT as shown in FIG. 3;
FIG. 155 shows the cross-sectional view after the third pat-
terning process in the second example of the method for
manufacturing the second TFT as shown in FIG. 4.

FIG. 16a shows the cross-sectional view after a fourth
patterning process in the second example of the method for
manufacturing the first TFT as shown in FIG. 3; FIG. 165
shows the cross-sectional view after the fourth patterning
process in the second example of the method for manufactur-
ing the second TFT as shown in FIG. 4. On the base substrate
after the third patterning process, an insulation thin film is
formed first and an indium tin oxide (ITO) thin film or a metal
thin film (e.g., ITO thin film shown in FIG. 16a) is formed
then as well; with a patterning process by using a normal
mask plate, the ITO thin film or metal thin film is kept over the
source electrode, the drain electrode and the channel region of
the first TFT, but the metal thin film or the ITO thin film is
removed in the remaining regions, forming the second insu-
lation layer 7a and the gate electrode 8a of the first TFT. The
insulation thin film formed in the fourth patterning process
can be used as the passivation layer 95 of the second TFT.

Next, an embodiment of the method for manufacturing a
driving device of the disclosed technology is described below
and includes the following steps.

Step 11, by a patterning process, forming a source elec-
trode, a drain electrode and a first doped amorphous silicon
layer of a first TFT on a base substrate, and forming a gate
electrode of a second TFT as well on the base substrate.

In Step 11, a first doped amorphous silicon layer of the
second TFT can be formed on the gate electrode further.
Alternatively, by a patterning process with a half tone or grey
tone mask plate, the part of the doped amorphous silicon thin
film on the gate electrode of the second TFT is removed, that
is, in the Step 11, the first doped amorphous silicon layer of
the second TFT may be not formed.

Step 12, by a patterning process, forming an insulation thin
film on the base substrate after Step 11, removing the insula-
tion thin film on the channel region of the first TFT by etching,
and keeping the insulation thin film on the gate electrode of
the second TFT, thus forming the first insulation layer of the
second TFT.

Step 13, on the base substrate after Step 12, forming an
amorphous silicon layer, a gate electrode and a second insu-
lation layer of the first TFT and forming an amorphous silicon
layer, a second doped amorphous silicon layer, a source elec-
trode, a drain electrode and a channel of the second TFT.

An example of Step 13 may include the following sub-
steps.
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Step 131, on the base substrate after Step 12, an amorphous
silicon thin film and a doped amorphous silicon thin film are
formed in order, and with a patterning process by using a
normal mask plate, the doped amorphous silicon thin film on
the source electrode and the drain electrode of the first TFT is
removed, so that the amorphous silicon layer of the first TFT
is formed, and the amorphous silicon layer and the second
doped amorphous silicon layer of the second TFT are formed
as well.

Step 132, an insulation thin film is formed on the base
substrate after Step 131, with a patterning process by using a
normal mask plate, the insulation thin film on the source
electrode, the drain electrode and the channel region of the
first TFT are kept, but the insulation thin film in remaining
regions are removed, thus forming the second insulation layer
of the first TFT.

Step 133, a metal thin film is formed on the base substrate
after Step 132, and with a patterning process by using a half
tone or grey tone mask plate, the gate electrode of the first
TFT and the source electrode, the drain electrode and the
channel of the second TFT are formed.

Further, an example of the Step 133 may include the fol-
lowing sub-steps.

Step 1334, a metal thin film is formed on the base substrate
after Step 132, a photoresist layer is applied on the metal thin
film, exposed with a half tone or grey tone mask plate and
developed, and then a patterning process is performed to form
the gate electrode of the first TF'T and the source electrode and
the drain electrode of the second TFT, which correspond to an
unexposed region, and the channel of the second TFT, which
corresponds to the a partially-exposed region, with the
remaining regions corresponding to a completely-exposed
region.

Step 1334, the amorphous silicon thin film, the doped
amorphous silicon thin film and the metal thin film in the
completely-exposed region are formed to form the gate elec-
trode of the first TFT.

Step 133c¢, the photoresist layer is subject to an ashing
process to remove the photoresist in the region corresponding
to the channel region of the second TFT.

Step 1334, the metal thin film and the doped amorphous
silicon thin film in the channel region of the second TFT are
removed, and a part of the amorphous silicon thin film in the
channel region of the second TFT is removed, thus the source
electrode, the drain electrode and the channel of the second
TFT are formed.

Another example of the Step 13 may include the following
sub-steps.

Step 134, on the base substrate after Step 12, an amorphous
silicon thin film, a doped amorphous silicon thin film and a
metal thin film are formed in order, and with a patterning
process by using a half tone or grey tone mask plate, the
amorphous silicon layer of the first TFT are formed, and the
amorphous silicon layer, the second doped amorphous silicon
layer, the source electrode, the drain electrode and the chan-
nel of the second TFT are formed.

Step 135, an insulation thin film and also a metal thin film
or an ITO thin film are formed on the base substrate after Step
134, with a patterning process by using a normal mask plate,
the metal thin film or the ITO thin film over the source
electrode, the drain electrode and the channel region of the
first TF'T are kept but the metal thin film or the ITO thin film
in remaining regions are removed, thus forming the second
insulation layer and the gate electrode of the first TFT.

Further, an example of Step 134 includes the following
sub-steps.
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Step 134a, on the base substrate after Step 12, the amor-
phous silicon thin film, the doped amorphous silicon thin film
and the metal thin film are formed in order; a layer of photo-
resistis applied on the metal thin film, exposed by using a half
tone or grey tone mask plate and developed, wherein the
source electrode and the drain electrode of the second TFT
corresponds to an unexposed region, the source electrode, the
drain electrode and the channel region of the first TFT and the
channel region of the second TFT corresponds to a partially-
exposed region, and the remaining region corresponds to a
completely-exposed region.

Step 1345b, the amorphous silicon thin film, the doped
amorphous silicon thin film and the metal thin film in the
completely-exposed region are removed by etching.

Step 134c¢, the photoresist layer is subject to an ashing
process, and then with the remained photoresist pattern, the
metal thin film and the amorphous silicon thin film in the
region corresponding to the gate electrode of the first TFT are
removed, forming the amorphous silicon layer of the first
TFT; also, the doped amorphous silicon thin film and a part of
the amorphous silicon thin film that are in the channel region
of the second TFT are removed, forming the amorphous
silicon layer, the second doped amorphous silicon layer, the
source electrode, the drain electrode and the channel region of
the second TFT.

An example of the Step 135 may be formed as follows. On
the base substrate after Step 134, an insulation thin film and a
metal thin film or an ITO thin film are formed; with a pattern-
ing process by using a normal mask plate, the metal thin film
or I'TO thin film over the source electrode, the drain electrode
and the channel region of the first TFT are kept, but the metal
thin film or ITO thin film in the remaining is removed, thus
forming the second insulation layer and the gate electrode of
the first TFT.

The embodiments of the manufacturing method for the
driving device are made with reference to the first TFT and the
second TFT as shown in the FIG. 3 and FIG. 4, respectively.

In the embodiments according to the disclosed technology,
apart of the first TFT and a part of the second TFT are formed
in each patterning process, and the structure of the first TFT
and second TFT can be formed together but not separately,
thus reducing the times of the necessary patterning processes,
simplifying procedures, and lowering costs.

Another embodiment of the disclosed technology further
provides a TFT-LCD, which comprises a backlight and one
example of the above-described TFT-LCD driving device, in
which the amorphous silicon layer of a first TFT of the driving
device can be illuminated by the backlight, thus the first TFT
of'the driving device can be of a small size and as well ensure
the driving capacity, and furthermore, because the first TFT
may adopt a top-gate configuration, the first TFT is illumi-
nated when turned off, and a relative high voltage can be
applied to the gate electrode to turn off the first TF'T smoothly.

The embodiment of the invention being thus described, it
will be obvious that the same may be varied in many ways.
Such variations are not to be regarded as a departure from the
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spirit and scope of the invention, and all such modifications as
would be obvious to those skilled in the art are intended to be
included within the scope of the following claims.

What is claimed is:

1. A driving device for a thin film transistor liquid crystal
display (TFT-LCD), comprising:

atleast one first TFT and at least one second TFT formed on

a base substrate;

a clock signal input terminal; and

a ground terminal;

wherein the first TFT is of a top-gate configuration, and the

second TFT is of a bottom-gate configuration, and the
first TFT is configured to allow its amorphous semicon-
ductor layer to be illuminated by light emitted from a
backlight of the TFT-LCD to increase its turning-on
current; and

wherein one of a source electrode and a drain electrode of

the first TFT is a driving signal output terminal of the
driving device, the other of the source electrode and the
drain electrode of the first TFT is connected with the
clock signal input terminal for receiving a clock signal,
one of a source electrode or a drain electrode of the second
TFT is electrically connected with the driving signal
output terminal of the driving device, and the other of the
source electrode and the drain electrode of the second
TFT is electrically connected with the ground terminal.

2. The driving device according to claim 1, wherein the first
TFT comprises:

the source electrode and the drain electrode formed on the

base substrate;

a first doped amorphous silicon layer formed on the source

electrode and the drain electrode;

an amorphous silicon layer formed on the first doped amor-

phous silicon layer and a channel region of the first TFT;

a second insulation layer formed on the amorphous silicon

layer; and

a gate electrode formed on the second insulation layer.

3. The driving device according to claim 2, wherein the
second TFT comprises:

a gate electrode formed on the base substrate;

a first insulation layer formed on the gate electrode;

an amorphous silicon layer formed on the first insulation

layer;

a second doped amorphous silicon layer formed on the

amorphous silicon layer; and

the source electrode and the drain electrode formed on the

second doped amorphous silicon layer, and wherein a
channel is defined between the source electrode and the
drain electrode.

4. The driving device according to claim 3, wherein the
gate electrode of the first TFT comprises a metal material or
an indium tin oxide material.

5. The driving device according to claim 1, wherein the first
TFT only has the top-gate configuration, and the second TFT
only has the bottom-gate configuration.
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